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II. " On the Specific Heats of Gases at Constant Volume. 
Part HI. The Specific Heat of Carbon Dioxide as a Func- 
tion of Temperature." By J. JoLY, M.A., Sc.D., F.R.S. 
Eeceived March 9^ 1894. 

(Abstract.) 

In order to investigate the question of the variation of the specific 
heat of carbon dioxide with temperature, a steam calorimeter was 
constructed having double walls of thin brass, between which the 
vapour of a liquid boiling under atmospheric pressure could be 
circulated. The vessels used in the experiments were hung in the 
closed inner chamber. Into this chamber steam could be admitted 
after the temperature had become stationary and the same as that of 
the jacketting vapour. In this way the initial temperature could be 
varied. 

Experiments at various densities and over four intervals of tem- 
perature were carried out. The densities chosen were 0*0456 ; 
0-0800; 0-1240; 0-1800, and 0-1973. The intervals of temperature 
over which the gas at each density was investigated were : air 
temperature to 100° ; 35° 0. (boiling point of ether) to 100° ; 56"^ 
(boiling point of acetone) to 100°, and 78° (boiling point of ethyl 
alcohol) to 100°, 

The results are plotted on 5 equi-density lines, and it was found 
most intelHgible to plot the precipitation due to the calorific 
capacity of the gas between ti and 100° against the initial tempera- 
ture ti in each case. If the initial temperatures are m.easured as 
absciss8G, starting from 0° 0. at the origin, and the precipitations are 
set off as ordinates, the 5 equi-density lines so determined slope 
downwards to the right (the slope increasing with the density), 
passing, necessarily, through the point 100° 0. on the axis of temper- 
ature in each case. If the specific heat is invariable these are right 
lines. This proves to be sensibly the case for the lines p = 0*0456 
and p = 0*0800 ; those of lowest density. 

The next line, 0*124, is nearly rectilinear over the higher ranges^ 
but pursued from rig-ht to left it rises markedly at the lower tem- 
peratures ; thus indicating that the specific heat at constant volume 
falls in value with increasing temperature. The fine p = 0*1800 
and the one close above it, p = 0*1973, show this variation very 
markedly. Their variation below the critical temperature is compli- 
cated by the presence of liquid. 

The following table contains the principal results. The column 
headed w contains the weight in grams of the precipitation due to the 
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calorific capacity of tlie gas between the initial temperature and 
100° 0. 



Density. 


W. 


Specific 
Heat. 


Initial 
temperature. 


J- 


-8701 


-3046* 


12-79 


0-1973 A 


-4592 


-2130 


34-02 




0-1459 


-2035 


77 -84 


f^ 


-7129 


-2731t 


13-12 


0-1800 < 


0-4008 
-2693 


-2061 
-2044 


35-17 
56 -13 


-1321 


-2022 


77 -87 


0-1240 < 


-4150 


-2154J: 


6-39 


-2591 
-1716 


-1938 
-1912 


35-05 
66 -49 


\ 


-0861 


-1916 


78-18 


C 


-2235 


-1844 


8-03 


0-0800 < 


-1559 


-1837 


35 -70 


-1042 


-1817 


66 -79 


Vh 


-0538 


0-1863(?) 


78 -14 


f 


-1154 


-1774 


11-35 


0-0456 < 


-0837 
-0567 


-1754(?) 
-1773 


35-06 
56-68 


\m 


-0300 


0-1863(?) 


78-14 



The following empirical equation expresses the line p = 0*124 cal- 
culated into a line of variation of specific-heat with temperature : — 

Ov = a+25(lOO— 0+3c(lOO— 0^ 

where t is the initial temperature of the experiment in centigrade 

degrees ; 

a = 0*19020000. 

h = 0*00006750. 

C == 0*00000182. 

Theoretical considerations led Rankine and others to predict a 
decrement of the specific heat of a gas at constant volume with rise 
of temperature. The characteristic-equation of carbon dioxide does 
not seem to have been given as yet in a satisfactory form for ap- 
plication to the higher pressures. Probably on this account only an 
approximate agreement is found to exist between the numerical 
amount of the decrement predicted and that observed experimentally 
at the higher densities. At the lower densities the sensible 
absence of variation with temperature over the range of the observa- 
tions is in perfect agreement with the theoretical numbers. 
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